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BIBLIOMETRICS 
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CHAPTER-1 
BIBUOMETRICS 
INTRODUCTION 
Bibliometrics is a fast developing area in information science, 
which is defined as a discipline that investigates the properties and 
behavior of information. It is a discipline concerned with the study of 
property and behavior of information as well as the factors influencing 
the flow of information. The interdisciplinary science is derived from and 
related to such filed as Mathematics, Logic, Linguistics, Psychology, 
Computer Technology, Operational Research, Graphic Arts, Communi-
cation, Library Science, Management and other similar fields. In short, 
information science is an extension of library science and expansion of 
reference service. 
In the present age no single library can afford to acquire each and 
every document because of the ever growing number of bibliographic 
units like books, periodical, corresponding increase in the size of library 
collection, number of catalogue cards, changes in search strategy and so 
on. The only remedy of these problems seems the procurement of limited 
and selected journals. 
A new technique has emerged to identify the pattern of 
publications, authorship, citations used for a subject etc. over a period of 
time and thereby offering insight into dynamics of the area under a 
particular study. That technique is known today as Bibliometrics. 
1. BIBLIOMETRICS 
Bibliometrics is a relatively new subject of recent origin. It is that 
branch of information science, which lies between the border areas of the 
social science and physical sciences. It is a quantitative sytudy of various 
aspects of literature on a particular topic and is used to identify the 
pattern of publication, authorship, citation, and, or secondary journal 
coveraage with the objecfive of getting an insight into the dynamics of the 
^ibliametrics 
growth of knowledge in the areas under consideration. BibUometrics has 
gained significance in recent years because of its practical application in 
various library operations and services, it is estimated that out of total 
periodical literature published in library and information science at global 
level, 25% are on bibliometrics studies. 
2. BIBLIOMETRICS: ITS SUBDIVISIONS 
i. Operation Research (Linear Programming, transport 
problems), 
ii. Statistics 
iii. Bibliometrics Law (Laws of Lotka, Bradford and 
Zipf). 
iv. Citation Analysis 
V. Circulation Theory (Models) 
vi. Information Theory 
vii. Theoretical aspects of information and retrieval. 
3. BIBLIOMETRICS: MEANING AND DEFINITIONS 
The word bibliometrics is a combination of two words i.e. 'Biblio' 
and 'metrics'. The word 'biblio' is derived from Latin/Greek word 
"Biblion" means "Books". On the other hand the word 'metrics' is also 
derived either from the Latin word 'metrics' or the Greek word 
'metrikos' each meaning measurement. In other words, 'Metrics' is the 
"Science of Meter, i.e measurement". So, Bibliometrics connotes the 
science of measurement pertaining to books and documents. 
Diverse interpretations of the term have been put forward by many 
authors over the years. 
1. Raising'(1962): 
"The assembling and interpretation of statistics relating to books 
and periodicals, use of books and journals to ascertain in many local 
situations the general use of books and journals." 
2. A.Pritchard^ (1969): 
"Application of mathematics and statistical methods to books and 
other media of communication." 
3. R.A Fairthrone^ (1969): 
"Quantitative treatment of the properties of recorded discourse and 
behavior pertaining to it." 
4. D.T. Hawkins^ (1977): 
"The quantitative analysis of the bibliographic references of the 
body of literature." 
5. Potter^ (1981): 
"The study and measurement of the publication patterns of all 
forms of written communication and their authorship,"' 
1. Raising, M.L. (1962). Statistical bibliography in the bibliometrics. Bulletin of the Medical 
Library. Association. 50; 450-451. 
2. Pritchard, A. (1989). Statistical Bibliography on the bibliometrics. Journal of Documentation, 
25;348-349. 
3. Fairthome (R.A.) (1969) Empirical hyperbolic distribution (Bradford Zipf 
Mandellbert)bibliometric description and Prediction Journal of Documentation. 25. 
4. Hawkins, D.T. (1977). Unconventional use of online information retrieval system: online 
bibliometric studies. Journal of American Society, 28(1), 13-18. 
5. Potter, W.G. (1981). Introduction to Bibliometrics. Library Trends, 30. 
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6. I.N Sengupta' (1985): 
"Organization, classification and quantitative evaluation of 
publication patterns of all macro and micro communication along with 
their authorship by mathematical and statistical calculus." 
4.BIBLIOMETRICS: RELATED TERMS 
Bibliometric is just one of the many sciences whose name ends 
with metrics. Many scientists have used the term under different 
names, but the concepts were more or less same. Some related 
terms are: 
4.1 Librametrics 
The term "Librametry" first appeared in 1948. Dr. 
S.R.Ranganathan suggested it under using of statistical and 
mathematical method for analyzing library activities and library 
resources. But the term has not got much recognition like other related 
terms such as bibliometrics or scientometrics or informetrics. 
4.2 Scientrometrics 
In 1969, the term, 'Scientometrics' was suggested by two 
Russians names Nalimov and Mulchinko, and defined it as 
"Scientometrics as the investigation of science as development of 
information on process". According to them scientometrics is a field 
which applies quantitative methods to the study of science as an 
information process. 
1. Sengupta, I.N. (1985). Bibliometrics: A bird's eye view. lASLIC Bulletin, 30(4), 167-174.' 
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Scientometrics is a new emerging discipline which uses 
bibliometric measurement for evaluation of factors like scientific 
progress, levels of scientific development, social relevance and impact 
of the application of science and technology on society. 
4.3 Informetrics 
The F ID 'S term 'Informetrics' was suggested by German 
scientists Blackert and S.Z. Zygel in 1982 as a newly formed 
branch of science, using mathematical and statistical methods to 
investigate scientific and technical information on theoretical level 
and practical activities. 
4.4 Webometrics or Cybermetrics 
Recently a new area in Bibliometrics has been in the 
emerging field of 'Webometrics or Cybermetrics' as it is often 
called. Webometrics can be defined as using of bibliometric 
techniques in order to study relationship of different sites on world 
wide web (WWW), such techniques may also be used to map 
(called "Scientific mapping" in the traditional bibliometric research 
area of web). Some other well established sub disciplines like, 
Econometrics, Psychometrics, Sociometrics and Biometrics. 
5. BIBLIOMETRICS: SCOPE AND PURPOSE 
a) Scope 
The scope of Bibliometrics includes the studying of 
relationship within a literature of describing a literature. 
Typically, these descriptions focus on consistent patterns 
involving authors, monographs, journals, subject, 
language, forms. 
• 
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Bibliometrics study mainly fall into broad categories: 
1. Descriptive Studies 
2. Behavioural Studies 
Descriptive Studies: Descriptive Studies are those describing the 
characteristics or features of a document or literature. 
Behavioral Studies: Those examining the relationship formed 
between components of a literature. 
b) Purpose 
The main purpose of Bibliometric study is: 
To find out major forms of literature 
To prepare a ranked list of journals 
To make a comparison between the ranked list of journals 
To identify the country with greatest literary output 
To find out the chronological scattering of all cited literature 
To ascertain the amount of utilization of language 
To develop norms for standardization 
To regulate inflow of information and communication 
To identify authorship and its trends in documents of different 
subjects 
6. BIBLIOMETRICS: IMPORTANCE IN RESEARCH 
At present, bibliometric work often provides the background for a 
more practical task. It is an established technique covering wide area of 
knowledge. It has therefore been able to involve scholars from many of 
these disciplines. Consequently it has attracted scholars from different 
^ikliamefricg 
disciplines or their respective fields. Day by day, it is attaining 
sophistication and complexity, having National, International and 
Interdisciplinary character. It has established itself as a variable and 
distinctive research technique of studying science of science based on 
bibliographic data. As a matter of fact, its backbone lies in its sound 
theoretical foundation most efficiently and effectively laid by some 
pioneers like Gross, Lotka, Bradford, Zipf, Derek J., Cole Brother, 
Pritchard, Garfield, Hulme, Fairthome and many other who are all not 
basically librarians but belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable of throwing 
light on various complicated problems faced by many while handling 
information to quality the process of written communication. It has 
established itself as a variable and distinctive measurement of human 
knowledge. Data analysis both of citations and of volume of publication 
year can be useful in planning. 
7. BIBLIOMETRIC LAWS 
Bibliometric laws are useful in understanding some of the 
information phenomena and may help in planning many of the library 
activities, as they indicate certain basic patterns and relationships 
governing information item and activities. The study mostly relates to 
quantification of items and their pattern of distribution. Hyperbolic 
distribution and exponential growth are the prominent trends underlying 
information and document phenomena. The studies, throw the light on the 
pattern of growth of literature productivity and influence of authors 
interrelationship among different branches of knowledge, distribution of 
terms in information storage and retrieval pattern of collection build up, 
their use and the like. 
The three fundamental laws which laid the formation of 
bibliometrics are: 
7.1 Lotka's Inverse Square Law of Scientific Productivity (1926) 
7.2 Bradford's Law of Scattering (1932) 
7.3 Zipf s law of Word Occurrence (1933) 
7.1 Lotka's Law* (1926) 
In 1926, Alfred J. Lotka, statistician in an insurance company 
proposed his "Inverse Square Law" correlating contributors of scientific 
papers to their number of contributions. He claims that, "a large number 
of the literature is produced by a small number of authors and it is 
distributed so as the number of author's productivity 'n' paper is 
approximately proportional to 1/n 
2 
Author a 1/n 
(Where 'n' is the number of contributions on articles) 
For this, he checked the decennial index of 'Chemical Abstracts' 
1907-1916 and counted the number of names against which appeared 
1,2,3 etc. entries. He tabulated the data for 6,891 names beginning with 
letter 'A' and 'B' . Similarly the data from the Aurebach's 
Geschietftafelnider Physics was also collected for 1,325 Physicists. 
Lotka, A.J. (1926). The frequency of distribution of scientific productivity. J. of 
Wasiiington Academy of Science, 16; 317p. 
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TABLE! 
RANKING OF AUTHORS 
No. of Authors 
100 
25 
11 
6 
4 
3 
2 
No. Of Articles 
1 
2 
3 
4 
5 
6 
7 
For these two sets he computed the theoretical frequencies of authors 
using the least method, and then deduced a general equation for relation 
between frequency 'y' of person making 'x' contributions as follows: 
The general formula says: 
x"y=C 
Where : 
X = number of publications 
Y = relative frequency of authors with X publication 
N and C = constants depending on the specific field 
For special case n=2, the constant is 0.6079. Further, he 
summarized the result as follows: 
Piblhmtiricg 
In the case examined it is found that the number of person making 
2 contributions is about one-fourth of those making one contribution, the 
number making 'n' contribution is about 1/n^  of those making one and 
the proportion of all contributions is about 60 percent. 
In other words, for every 100 authors contributing one article, 25 
will contribute two articles, about 11 will contribute 3 articles and 6 will 
contribute 4 articles and so on. 
100/2^ = 25 authors 2 articles 
100/3^ = 11 authors 3 articles 
100/4^ = 6 authors 4 articles 
Though the law was based on the study of Chemistry and Physics, 
later it generated much interest and attracted the attention of researchers 
and it had been applied and tested in many other fields. 
7.2 Bradford's Law of Scattering (1932) 
Samuel C. Bradford first formulated his law in 1932 but it did not 
receive wide attention until the publication of his book 'Documentation' 
in 1948. In his classic paper, "Sources of information on specific 
subjects", which is the first paper published on observations on scattering. 
Bradford examined two bibliographies prepared in science library 
(Britain) on Applied Geophysics (1928-31) and Lubrication (1932-32) 
and he prepared lists of journals arranged by decreasing order of source 
items contributed by the journals to the bibliographies. 
He noticed that in each subject there were a few very productive 
sources, large number of sources of constantly diminishing productivity. 
10 
In the list of periodicals ranked by diminishing productivity, Bradford 
identified three groups of periodicals that produced approximately the 
same number of articles on the subject, but the periodicals in these three 
equiproductive zones increased by a constant factor. Based on this, he 
stated his law as follows: "If scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be divided 
into a nucleus of periodicals more particularly devoted to the subject and 
several groups or zones containing the same number of articles as the 
nucleus and succeeding zones will be as: 
1: n: n^ 
(Where n = multiplier) 
Bradford also plotted graph of the cumulative number of source 
items R (n) versus the logarithm values of the cumulative number of 
journals Log (n). 
Y, 
Y, 
A 
p 
^ ^ 
P: 
\/ 
P3 
\ / 
/ 
Xi X2 X3 
Log (n) Fig. 1.1 
Such a graph is sometimes called as 'Bradford's Bibliograph' 
Bradford,S.C. (1934). Science of Information on specific subject. Engineering! 37; 85-86. 
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Such a graph is sometimes called as 'Bradford's Bibliograph'. 
The graph begins as a rising curve API and then continues as a straight 
line. 
The rising part of the graph represents the nucleus of highly 
productive journal. The point Pi, P2 and P3 on the bibliography are the 
boundaries of there equiproductive zones in which the same number of 
articles as the nucleus derived from an increasingly larger number of 
journals. 
7.3.1 APPLICATIONS OF BRADFORD'S LAW 
Bradford's law has been shown to be applicable to 
bibliographies as well as to larger aggregates of literature. This law 
has been applied to studies of dispersion of literature, mostly in the 
field of science, engineering and medicine. Most of these are citation 
studies which consist of ranking of journal title on the basis of 
frequency of citation made of these titles in published literature. There 
are many fields in which the Bradford's law is applying: 
a) Completeness of Bibliography: 
By applying this law, the completeness of bibliography can 
be identified. Completeness of bibliography is meant for that the 
information should be comprehensive and current. By applying this 
law, if the graph begins as a rising curve and then continues as a 
straight line, it shows the completeness of the periodicals. 
12 
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b) Serial Control: 
The libraries want to acquire the core journals which are 
most productive journals for better utilization of limited funds. In 
other words, it helps in the acquisition of the periodicals. 
c) Better library services to the user: 
It helps in getting the knowledge about the most productive 
journals, most popular author or contributors, language in which 
most articles and other documents are published, most productive 
country which produces more articles in a particular field. 
d) It gives strength to Parito Law: 
Parito was leading economist from Italy. He gave a law which is 
known as 80: 20 law. According to the law, 80% of demand is fulfilled by 
20% of materials. 
This law was proved by Eugene Garfield from International 
Scientific Institute (ISI). He proved that 80% demand of users is ftilfilled 
by only 20% documents which are core documents. 
7.3 Zipf s Law of Word Occurrence* (1933): 
Zipf s developed and extended an empirical law, as observed by 
Estoup, governing a relation between the rank of a word and the 
frequency of it appearance in a long text. 
1. Zipf s,G.K. Human behavior and the principles of the least efforts: an introduction to 
human ecology, 1949.Mass edition Wesley. 
13 
If 'r' is the rank of word and ' f is its frequency, then 
mathematically Zipf s law can be stated as follows: 
Rank (r)ocl/frequency (f) 
rf = constant (c) 
His law states that, "in a long textual matter if the words are 
arranged in their decreasing order of frequency then the rank of any given 
word of the text will be in inversely proportional to the frequency of 
occurrence of the word". 
He found that by multiplying the numerical value of each rank by 
its corresponding frequency (f) be obtained a product (c) that is constant 
throughout its text. 
Simple Zipfs Distribution 
Word 
The 
Of 
Terms 
To 
A 
and 
In 
Were 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
Frequency(f) 
245 
136 
98 
81 
65 
61 
55 
52 
Products (c) 
245 
272 
294 
324 
325 
366 
385 
416 
The above table shows distribution of words inversely proportional 
to the frequency of occurrence of the word. Zipf suggested that his law 
was one of 'least effort' i.e. the most used words are those with the least 
amount of length of cost in use or transmission. 
14 
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8. APPLICATIONS OF BIBLIOMETRICS 
The techniques of bibUometrics have extensive applications 
equally in sociological studies of science, information management, 
librarianship, history of science including science policy, study of science 
and scientists and also in different branches of social sciences. 
Some of the areas where bibliometric techniques can be used are: 
i. To identify core periodicals in different disciplines, 
ii. To identify the most productive year in which the maximum 
literature has been published on a given subject, 
iii. To identify the language in which the maximum literature has 
been published, 
iv. To identify the form of literature in which maximum literature 
is published. 
V. To identify research trends and growth of knowledge, 
vi. To estimate comprehensiveness of secondary periodicals, 
vii. To identify users of different subjects, 
viii. To identify authorships and its trends in documents on various 
subjects, 
ix. To measure the usefulness of adhoc and retrospective SDI 
services. 
X. To forecast past, present and future publishing trends, 
xi. To develop experimental models correlating existing ones, 
xii. To formulate an accurate need based acquisition policy within 
the limited budgetary provision, 
xiii. To adopt an accurate weeding and stacking policy, 
xiv. To intimate effective multi level network system. 
15 
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XV. To study obsolescence and dispersion of scientific literature 
clustering and coupling of scientific papers, 
xvi. To predict productivity of publishers, individual authors, 
organizations, country or that of an entire discipline, 
xvii. To design automatic language processing for auto indexing and 
abstracting and auto classification, and 
xviii. To develop norms for standardization. 
9. LIMITATIONS IN APPLICATIONS 
Although bibliometrics studies are very much useful in achieving 
better services to library and information users and efficiency in 
information system and services management envisioned in 
Ranganathan's Five Laws of Library Science. But inspite of that, there 
are some limitations in applications of bibliometric laws. Though most of 
the studies tend to support the Bradford's distribution, some other 
research could not get the satisfactory result. Gross found that research 
papers among Physics journal deviated from, that predicted by Bradford's 
law. Out of 50 bibliographies studied by Chonez, only 6 followed the 
law, he called the law 'pseudo-scientific'. 
In the case of Lotka's Law it was found to fit in most cases. 
However, the value of indexing was found vary for different groups of 
scientists. 
Another problem with Lotka's Law is that it totally ignores the 
potential authors who have not produced any publication so far. 
16 
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10. CONCLUSION 
Bibliometrics has emerged as the most active field of hbrary and 
information science during the past few decades. BibUometric studies 
have enabled to develop a body of theoretical knowledge and a group of 
techniques that have facilitated its applications for the further growth of 
knowledge based on bibliographical data. The past work by Lotka, Zipf 
have been valuable in helping the librarians to assess the patterns of 
authorship, identify the core collections and designing better retrieval 
systems. Biblilometric data provides precise and accurate observation 
particularly in the study of science and scientists. 
Bibliometrics is a formal scientific sub discipline that includes the 
complex of mathematical and statistical method, used to analyze 
bibliographical characteristics of documents. It has been recognized as 
the structure part of the methodology of library and information science 
also. In recent years, bibliometric techniques present themselves as key to 
objective evaluation. 
17 
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CHAPTER-2 
KNEE REPLACEMENT: AN INTRODUCTION 
INTRODUCTION 
Disease profile is undergoing rapid transformation in India and 
infectious diseases are fast giving way to life style diseases. Knee pain 
and knee related disease and disability is one such major chronic disease 
that incapacitates people of all age groups. 
Knee pain is one of the commonest problems that many people 
face in their day to day lives. Indeed, over 4 million people over 60 years 
of age and over 6 million people across all age groups need help for knee 
pain and disorders. 
Remarkable advances are being made every day in the world of 
orthopedic health and disease treatment—our bones, muscles, tendons, 
ligaments, and related connective tissues. From reducing the crippling 
pain of arthritis to the miracle of knee and hip replacements, 
"musculoskeletal" research is changing how well and how long we can 
live an active, healthy life. 
Most people take their bones and joints for granted until something 
goes wrong with one or more of them. The human body has more than 
200 bones and more than 200 joints that connect the bones. 
Factors such as aspiration for a longer and more active life, 
increasing life expectancy and injuries are leading to an increased 
incidence of hospital visits due to knee pain. 
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Knee 
Our knee is the most complicated and largest joint in our body, 
consisting of 4 bones and an extensive network of ligaments and muscles. 
It is also the most vulnerable because it bears enormous weight and 
pressure loads while providing flexible movement. When we walk, our 
knees support 1.5 times our body weight; climbing stairs is about 3-4 
times our body weight and squatting about 8 times. 
Injuries to the knee joint are amongst the most common in sporting 
activities and understanding the anatomy of the joint is fundamental in 
understanding any subsequent pathology. 
The main parts of the knee joint are bones, ligaments, tendons, 
cartilages and a joint capsule, all of which are made of collagen. Collagen 
is a fibrous tissue present throughout our body. As we age, collagen 
breaks down. 
The adult skeleton is mainly made of bone and a little cartilage in 
places. Bone and cartilage are both connective tissues with specialized 
cells called chondrocytes embedded in a gel-like matrix of collagen and 
elastin fibers. Cartilage can be hyaline, fibrocartilage and elastic and 
differ based on the proportions of collagen and elastin. Cartilage is a stiff 
but flexible tissue that is good with weight bearing which is why it is 
found in our joints. Cartilage has almost no blood vessels and is very bad 
at repairing itself Bone is full of blood vessels and is very good at self 
repair. It is the high water content that makes cartilage flexible. 
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Function of Knees 
The knee is the joint where the bones of the upper leg meet the 
bones of the lower leg, allowing hinge-like movement while providing 
stability and strength to support the weight of the body. Flexibility, 
strength, and stability are needed for standing and for motions like 
walking, running, crouching, jumping, and turning. 
Several kinds of tendons help the knees do their job. Each of these 
structures is subject to disease supporting and moving parts, including 
bones, cartilage, muscles, ligaments, and injury ._If any of these parts are 
injured, the knee may hurt and not be able to do its job. When a knee 
problem affects your ability to do things, it can have a big impact on 
your life. Knee problems can interfere with many things, from 
participation in sports to simply getting up from a chair and walking. 
(National Institute of Arthritis and Musculoskeletal and Skin 
Diseases (NIAMS) 2011 ) 
Anatomy of the Knee 
In medicine, human anatomy and physiology pertains to the part 
of the body and its corresponding functions. As we know that the human 
body is complex entity. It has several organs functioning for human 
survival. The knee in particular may seem slightly irrelevant at first 
sight. However, being a part of the human body it is very important. 
Knowing the anatomy of knee will give a better perspective in terms of 
its importance and functions, (knee. [Art] 2006) 
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Fig 1. Normal knee anatomy 
1. Bones of the Knee 
The bones give strength, stability and flexibility to the knee. Four 
bones make up the knee (see above image):-
i. Tibia :It is commonly called the shin bone, runs from the knee 
to the ankle. The top of the tibia is made of two plateaus and a 
knuckle-like protuberance called the tibial tubercle. Attached to 
the top of the tibia on each side of the tibial plateau are two 
crescent-shaped shock-absorbing cartilages called menisci 
which help stabilize the knee. 
ii. Patella :The kneecap is a flat, triangular bone; the patella moves 
when the leg moves. It's function is to relieve friction between 
the bones and muscles when the knee is bent or straightened and 
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to protect the knee joint. The kneecap gHdes along the bottom 
front surface of the femur between two protuberances called 
femoral condyles. These condyles form a groove called the 
patellofemoral groove, 
iii. Femur:t is commonly called the thigh bone; it's the largest, 
longest and strongest bone in the body. The round knobs at the 
end of the bone are called condyles, 
iv. Fibula:It is long, thin bone in the lower leg on the lateral side, 
and runs along side the tibia from the knee to the ankle. 
2. The ligaments of the knee 
The knee works similarly to a rounded surface sitting atop a flat 
surface. The function of ligaments is to attach bones to bones and give 
strength and stability to the knee as the knee has very little stability. 
Ligaments are strong, tough bands that are not particularly flexible. Once 
stretched, they tend to stay stretched and if stretched too far, they snap. 
In the anatomy of knee, there are two major ligaments. These two 
are collateral ligaments and cruciate ligaments. First is the collateral 
ligaments, the knee has two collateral ligaments known as the medial and 
lateral collateral ligaments. 
The next are cruciate ligaments. Located at the core of the knee are 
anterior cruciate ligament and posterior cruciate ligament. 
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Fig 2. Ligaments of the Knee 
Medial Collateral Ligament (tibial collateral ligament) attaches the 
medial side of the femur to the medial side of the tibia and limits 
sideways motion of your knee. 
I, Lateral Collateral Ligament (fibular collateral ligament) -
attaches the lateral side of the femur to the lateral side of the 
fibula and limits sideways motion of your knee. 
II. Anterior cruciate ligament - attaches the tibia and the femur 
in the center of your knee; it's located deep inside the knee and 
in front of the posterior cruciate ligament. It limits rotation and 
forward motion of the tibia. 
III. Posterior cruciate ligament- is the strongest ligament and 
attaches the tibia and the femur; it is also deep inside the knee 
behind the anterior cruciate ligament. It limits the backwards 
motion of the knee. 
IV. Patellar ligament - attaches the knee cap to the tibia 
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The pair of collateral ligaments keep the knee from moving too far 
side-to-side. The cruciate ligaments crisscross each other in the center of 
the knee. They allow the tibia to "swing" back and forth under the femur 
without the tibia sliding too far forward or backward under the femur. 
Working together, the 4 ligaments are the most important in structures in 
controlling stability of the knee. There is also a patellar ligament that 
attaches the knee cap to the tibia and aids in stability. A belt of fascia 
called the iliotibial band runs along the outside of the leg from the hip 
down to the knee and helps limit the lateral movement of the knee. 
3. Tendons in the Knee 
Tendons are elastic tissues that are technically part(s) of the muscle 
and connect muscles to bones. Many of the tendons serve to stabilize the 
knee. There are two major tendons in the knee—the quadriceps and 
patellar. The quadriceps tendon connects the quadriceps muscles of the 
thigh to the kneecap and provides the power for straightening the knee. It 
also helps to hold the patella in the patellofemoral groove in the femur. 
The patellar tendon connects the kneecap to the shinbone (tibia)—^which 
means it's really a ligament. 
4. Cartilage of the Knee 
The knee cartilage is a hemispherical shaped structure. There are 
two cartilages in the anatomy of knee. Their main function is to absorb 
shock and maintain balance between the weight of the tibia and the 
femur. 
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Cartilage of tli« Kn«« 
Fig 3. Cartilage of the Knee 
5. Muscles Around the Knee 
The muscles in the leg keep the knee stable, well aligned and 
moving the quadriceps (thigh) and hamstrings. There are two 
main muscle groups—the quadriceps and hamstrings. The quadriceps are 
a collection of 4 muscles on the front of the thigh and are responsible for 
straightening the knee by bringing a bent knee to a straight position. The 
hamstrings is a group of 3 muscles on the back of the thigh and control 
the knee moving from a straight position to a bent position 
6. The Joint Capsule 
The knee joint capsule is described as a structure composed of 
thick group of fibrous tissues surrounding the whole knee. The synovial 
membrane is located inside the capsule that functions as the source of 
nourishment for the adjoining structures of the knee. Aside from the 
synovial membrane, there are other two structures of the joint capsule. 
They are infra patellar fat pad and bursa. These two act like cushions 
and protect the knee from exterior physical forces. 
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7. Bursae 
There are up to 13 bursa of various sizes in and around the knee. 
These fluid filled sacs cushion the joint and reduce friction between 
muscles, bones, tendons and ligaments. There are bursa located 
underneath the tendons and ligaments on both the lateral and medial sides 
of the knee. The prepatellar bursa is one of the most significant bursa and 
is located on the front of the knee just under the skin. It protects the 
kneecap. In addition to bursae , there is a infra patellar fat pad that helps 
cushion the kneecap. 
8. Plicae 
Plicae are folds in the synovium. Plicae rarely cause problems but 
sometimes they can get caught between the femur and kneecap and cause 
pain. 
9. Knee Arteries and Veins 
Fig 4. Knee arteries and veins 
28 
^uee ^pluameni: ^ ^nitabnctian 
As we can observe, with these structures it is concluded that the 
knee is very important part of the body. As mentioned earlier damages 
may result to debilitation thus rehabilitation and surgery is required. 
(Indiana 2010) 
Knee Pain 
Knee pain is a frequent ailment that can be experienced by older 
adults, young adults, and children. This type of body pain may take place 
immediately after an injury, or it may appear as an extension of a chronic 
medical condition. The amount of discomfort people feel may depend on 
the cause of the pain, area of the knee affected, or their physical condition 
prior to the pain. 
When knee pain occurs in the elderly, it may be a symptom or side 
effect of another health issue that may directly or indirectly involve 
the joints and bones. However, this is not always the case. In some older 
people, the pain can be caused by weakened bone structure that occurs 
during the aging process. (Macon, B.L 2012) 
Causes and Symptoms of Knee Pain 
A number of issues that affect the proper functioning of one or both 
knees may cause pain. Injury is the most common cause, but other 
conditions such as arthritis may lead to joint deterioration and discomfort. 
> Sprains or Strains in the Ligament and Muscle Tissue 
These types of injuries often occur when the knee receives blunt 
trauma or is twisted in the wrong direction. Sprains and strains most often 
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arise during contact sports but may occur during any abrupt or sudden 
movement. 
> Damaged Menisci 
Menisci are thin layers of cartilage located between 
the tibia and femur. Resembling a crescent or disc, this connective 
tissue absorbs most of the stress placed on the lower extremities, but may 
tear if too much stress is placed on the knees. Menisci also stabilize the 
knees by preventing abnormal movements that may lead to injury. 
Tearing of the menisci may interfere with their proper functioning. 
> Tendinitis 
Tendinitis is an inflammation that produces redness, tenderness to 
the touch, and intense pain in the tendons of the knees or any area of the 
body that have tendons. Activities that require repetitive movements may 
increase the risk of tendinitis. Other factors for inflamed tendons are poor 
preparation for exercise and medical conditions such as arthritis. 
> Osteoarthritis (OA) 
OA is a common form of arthritis that may appear in one or more 
joint bones in the body. It may affect men, women, and children. Women 
over the age of 55 are at the highest risk for OA. The condition induces 
pain from the loss of cartilage, which causes the bones to rub together and 
produce intense discomfort. It may also form from joint malformations 
present at birth, injuries caused in active sports, or work conditions that 
require repetitive movements. 
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> Pseudogout 
Pseudogout, a common type of arthritis in the knees, develops 
when calcium pyrophosphate crystals (a type of salt) form in the 
knees' fluids. Often confiised give gout (another condition formed 
from fluid crystals), pseudogout may be misdiagnosed in some people. 
It produces painful episodes of swelling and inflammation in the knees 
as well as other joints. 
> Bursitis 
Inflamed bursae may cause knee pain in some people. Bursae 
are small pockets of fluid that lubricate the tendons of the 
hips, shoulders, and knees in order to move them freely along joints. 
> Chondromalacia of the Patella 
Chondromalacia IS a general term used to describe the 
breakdown or softening of the cartilage found in the 
body. Chondromalacia of the patella affects only the kneecaps. 
Damaged kneecaps may become misplaced from constant or persistent 
use. It often affects females more than males, but may cause bouts of 
pain for anyone who is very active in life. 
> High Body Weight 
People who are overweight may experience knee pain as they 
walk or stand. When body weight exceeds normal limits, it may place 
stress on the joints. The stress may increase the loss of joint tissue as 
the ends of the tibia and femur rub together and produce friction. 
(Macon, 2012). 
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Fig 5. Location of Pain 
Risk for luiee pain 
Older adults with bone or joint conditions may experience pain in 
the knees. Women who are over 65 years old may be at a higher risk 
than those who are younger. Young adults and teenagers may also 
experience knee pain if they participate in sports or activities that require 
jumping, running, or similar types of active movements that 
produce stressful situations on the body. 
Children in their teens or preteens may experience pain from active 
play. The pain is more frequent in children who jump, run, or participate 
in activities that require repetitive movements. (Macon,B-L 2012). 
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Symptoms of Knee Pain 
The symptoms of knee pain may be mild to severe depending on 
the complexity of the condition or injury. These may be categorized into 
two: 
I. Common signs and symptoms: 
• stiffness or the inability to bend or straighten the knee(s) 
• skin feels warm to the touch 
• an audible popping, clicking or some other abnormal sound when 
moving the knee (s) 
I. Serious signs and symptoms: 
• pain accompanied with noticeable swelling, redness, and fever 
• inability to stand 
• limping 
• falling down while attempting to stand 
• feeling numbness in the affected leg (knee) 
• visible signs of injury, such as an abnormal appearance or 
malformation. (Macon, 2012). 
Diagnosis of Knee Pain 
Physicians may order specific testing or diagnostic methods to 
locate the cause of pain. 
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These include: 
> X-rays of the knees to find possible injuries, conditions, and 
malformations. This type of diagnostic testing uses electromagnetic 
radiation to see into the body and produce images. 
> Computerized tomography scanning (CT) takes images of the 
inside of the body at different positions and angles. CT scans may 
assist with diagnosing problems within joints, bones, and tissues. 
> Ultrasound technology produce images in real-time with the use 
of high-tech sound waves. This is a technique used for diagnostic 
purposes. 
> Magnetic resonance imaging (MRI) creates 3-D images of the 
body. MRI takes a look inside the knee and allows doctors to 
examine its anatomy. 
> Testing of the joint fluid and any blood found in the knee joints 
may be used in some cases. A procedure called arthrocentesis is 
used to examine the fluid taken from the joint capsules, bursae, or 
synovial membranes. (Macon,B.L 2012). 
Treatment of Knee Pain 
Knee pain treatment includes medications for relieving pain or 
treating conditions already present. Physical therapy may be ordered for 
sports-related injuries. Therapy retrains the body to fiinction normally 
after an injury. 
Some people may need injections that contain corticosteroid to 
improve the symptoms of arthritis. Another type of injection, containing 
hyaluronic acid (naturally found in the body), is used to provide 
lubrication for joints that do not produce enough of this acid. 
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Surgery is an option used for people with severe knee damage that 
cannot be repaired or rehabilitated. It may include parrta/ or 
complete knee replacement. 
Surgery is not often recommended unless knee pain is truly severe 
and unmanageable.. This is due to the complications that may occur after 
the surgical procedure. Some surgical sites may become infected, or a 
small number of people may experience increased pain until the area 
completely heals. Age and patient condition may influence these 
possible complications. (Macon, B.L 2012). 
Knee Replacement 
Knee replacement is a major orthopedic surgery in which the 
surgeon removes damaged or diseased parts of the patient's knee joint 
and replaces them with new artificial parts. The operation itself is called 
knee arthroplasty. Arthroplasty comes from two Greek words, 
**arthros or joint" and 'plassei, which means "to form or shape." The 
artificial joint itself is called a prosthesis. Most knee prostheses have 
four components or parts, and are made of a combination of metal and 
plastic, or metal and ceramic in some newer models. (Perry, M 2009) 
The History of Knee Replacement 
Knee replacements have been performed for about 40years. There 
are more than 200,000 total knee replacements performed annually in the 
United States. We have now collected data from tens of thousands of 
knee replacement cases and we know that knee replacement offers 
excellent relief to pain with improved fiinction, and a longer lifetime of 
use than some joint replacements in the hip. Total knee replacements 
have undergone several advancements since they were first introduced. 
35 
^uee ^flactmettt: ^ ^ttirahttctiau 
The early design flaws of the artificial knee or "prosthesis" have been 
modified and improved to provide greater durability, improved stability, 
and increased motion for the patient. In addition, the difficulty with 
loosening of the prosthesis has also been addressed. Improvements in 
cement techniques, better instrumentation, and greater attention to leg 
alignment have resulted in improved long term results. 
Today, prostheses are designed to be used either with or without 
bone cement. The metal parts of the prosthesis are coated with special 
surfaces designed to allow bone to grow directly into the metal, thus 
anchoring the prosthesis and eliminating the need for cement. Such 
prostheses have been used for about20 years. Interestingly, we have 
found that certain parts of the knee do extremely well when used without 
cement. Improvements in the bone cement itself and the techniques used 
to insert it are far better today than in past decades. The decision to use 
cement or not is made by the surgeon based on the patient's age, 
expected activity level, the quality of the bone, and the individual's 
weight. Prostheses design and materials have continued to change and 
improve , and will continue to do so .However, we can safely assume the 
average lifespan of a prosthesis implanted today should be 15 to 20 years 
or more. 
Early History 
The first knee surgeries were performed in 1891 by German 
surgeon Theophilus Gluck, who experimented with a number of different 
materials, including harvested muscle and fat, nylon and pig bladders to 
cushion the knee joint and relieve pain. He is also believed to have 
performed the first true knee replacement surgery, using ivory to simulate 
the knee joint structure. The ivory joint was hinged and stabilized using 
plaster or metal. 
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1. The 1960s and'70s 
There was little improvement in knee replacement surgery from the 
late 19th century through the 1950s. Gluck's ivory and plaster technique 
was updated several times using metal and plastic components, but they 
were still formed into a hinge-type device that was both inflexible and 
prone to complication and failure. In 1974, a group of researchers at 
Massachusetts General Hospital developed a rounded plastic component 
that closely resembled the traditional knee structure and allowed for total 
joint replacement. Their design is often referred to as the "total condylar 
knee." 
2. Mobile-Bearing Replacements 
The mobile-bearing knee replacement was designed during the late 
1970s and early 1980s, though it is still being perfected and updated. This 
technique is designed to improve rotational and maximize function and 
flexibility after surgery. A mobile-bearing replacement allows the 
synthetic joint platform to rotate, as opposed to a fixed-bearing joint, 
which is more stationary. This technology was developed at Martland 
Hospital in New Jersey by Fred Buechel, a surgeon, and Michael 
Pappas, an engineer. The Buechel-Pappas joint replacement system is 
still widely used today. 
3. Minimally Invasive Surgery 
Until the 1990s, knee replacement surgery was performed through 
a highly invasive procedure that required up to a foot-long incision down 
the fi-ont of the knee. This surgery was considered highly traumatic and 
came with an extensive recovery period. Since the late 1990s, however, 
many surgeons have begun to use a minimally invasive technique that 
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requires only a 3-to-5-inch incision. Rather than cutting down the front of 
the leg, damaging the slow-to-heal thigh muscle, the cuts can be made in 
the side of the knee, and the kneecap is pushed to the side for access. This 
technique allows for faster recovery and fewer complications. 
4. Computer-Assisted Knee Replacement 
During the 21st century, advancements in medical technology have 
allowed surgeons to utilize a process known as robotic knee replacement. 
This type of surgery uses a series of CT scans to create a customized knee 
replacement plan based on an individual's unique needs. It consists of a 
computer-assisted planning program and robotic instruments used to 
make incisions and position implants. The robotic instruments are able to 
manipulate tools and implants much more accurately than the human eye. 
Because of the precise nature of this technology, many common knee 
replacement problems are avoided. (Beach, E 2013). 
Knee Replacement 
Conditions that cause joint destruction with loss of normal cartilage 
(the normal smooth lining of the joint) may be treated with knee 
replacement. Your doctor must first determine that there is no useful life 
in your knee, and that nonsurgical treatment would not significantly 
reduce any pain that you may be experiencing. Diseases such as 
osteoarthritis, rheumatoid arthritis, Post-traumatic arthritis, or an old 
infection can cause damage resulting in the need for knee replacement. 
When the x-ray shows severe destruction of the joint, we must 
decide if the degree of pain experienced is severe enough that we are 
prepared to undergo the operation. We feel that the risks of surgery are 
acceptable given that we should be able to return to a more active 
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lifestyle in comparison to we pre surgery lifestyle, when we may not 
have been able to do the things you enjoy or must do on a daily basis. 
Our age is not a consideration in this decision. (Parsley, B. 2011) 
About Knee Replacement 
Knee joint is made up by the lower end of thigh bone (femur) and 
the upper end of shin bone (tibia). These normally glide over each other 
easily because they are covered by smooth cartilage. If cartilage is 
damaged by injury or worn away by arthritis, it can make joint painful 
and stiff. 
A new knee joint will usually improve mobility and reduce pain, 
although your new knee won't be able to bend quite as far as a normal 
knee joint. 
Depending on the condition of knee joint, you may need to have 
part, or all, of your knee joint replaced. If you have arthritis just in one 
area of your knee joint, usually the inside part of the joint called the 
medial compartment, you may be offered a partial knee replacement 
(called a unicondylar knee replacement). However, a total knee 
replacement is more common. 
Artificial knee parts are almost always made of metal (on the femur 
side) and plastic (on the tibia side) and a knee replacement can last for up 
to 20 years. 
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Knee Replacement Surgery or Knee Arthroplasty 
Fig 6. Knee Surgery 
Knee replacement surgery, also known as knee arthroplasty, is 
regarded as a modem surgical procedure that can accurately be described 
as "knee resurfacing". This procedure entails restoring the weight 
bearing facade of the knee joint that is damaged, worn out, or diseased to 
relieve pain and movement disability. It is performed through the implant 
of an orthopedic metal and plastic component shaped as a joint so that the 
knee can move properly. 
Arthroplasty is a field of medicine which deals with the surgical 
reconstruction and total replacement of degenerated joints. Arthroplasty 
uses artificial body parts (prosthetics). Arthroplasty literally means "the 
surgical repair of a joint". 
When the articular cartilage of the knee becomes damaged or worn 
out, it becomes painful - the patient finds it extremely hard to move the 
knee. The bones, rather than sliding over each other with the minimum of 
friction, rub and crush together. 
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If an artificial prostliesis is surgically implanted, the patient will 
feel much less pain, possibly none, and his knee will move properly. 
Replacement surgery in a damaged knee joint by placing an artificial 
prosthesis will alleviate pain and help better movement of the knee. 
Today, every year, over 600,000 knee replacement surgeries are 
carried out in the United States and more than 70,000 in England and 
Wales. Most patients are seniors - aged over 65 years. 
For most patients, a replacement knee surgical procedure will last 
for at least 15 to 20 years, especially if cared for properly and not put 
under too much strain. More than 90% of people who have total knee 
replacement surgery experience a dramatic decrease in knee pain and a 
significant improvement in their ability to perform common activities of 
daily living. 
However, total knee replacement will not let you do more than you 
could before you developed, for example, arthritis. 
Women tend to have more severe symptoms and worse knee 
function before surgery, but recover faster after surgery, compared to 
men. Although men take longer to recover, within twelve months they 
have caught up, researchers from Hassenpflug University of the 
Schleswig-Holstein Medical Center in Germany, reported \n Clinical 
Orthopaedics and Related Research. 
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Types of knee replacement surgeries 
There are two major types of surgeries for knee replacement 
namely: 
> Total Knee Replacement (TKR) 
> Partial Knee Replacement (PKR) 
1. TKR (Total Knee Replacement) 
The surgery involves the replacement of both sides of the knee 
joint. It is the most common procedure .Surgery lasts between one and 
three hours. Experts say that the implant will last from 15 to 20 years 
.Despite having much less pain and better mobility , there will be scar 
tissue, which means there will always be some difficulty in moving and 
bending the knees. 
Most surgeons believe that TKR is a more reliable long term 
procedure. 
2. PKR (Partial Knee Replacement) 
This surgery is done when only one side of the knee joint is 
replaced. Hence, it does not last as long as a total replacement. Less bone 
is removed, so the incision is smaller. 
PKR is suitable for around one in four people with osteoarthritis. 
Post-operative rehabilitation is simpler, there is less blood loss, lower risk 
of infection and blood clots. PKR in general includes a shorter hospital 
stay and recovery period. 
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PKR often results in more natural movement in the knee. Most 
PKR patients are able to get up and about after their operation more 
rapidly than TKR ones. (Nordqvist, C. 2012/ 
Purpose of Knee Replacement 
Knee arthroplasty has primarily two purposes: 
1) pain relief and 
2) improved fiinctioning of the knee joint. 
Because of the importance of the knee to a person's ability to stand 
upright, improved joint fiinctioning includes greater stability in the knee. 
(Perry, Michael 2009) 
Knee Replacement Implants 
Your doctor may recommend knee replacement surgery if you have 
severe knee pain and disability from rheumatoid arthritis, osteoarthritis, 
or traumatic injury. A knee replacement can relieve pain and help you 
live a fuller, more active life. During the surgery, an orthopaedic surgeon 
will replace the damaged knee with an artificial device (implant). 
Although replacing the total knee joint is the most common procedure, 
some people can benefit from just a partial knee replacement. 
Implant Design 
Implants are made of metal alloys, ceramic material, or strong 
plastic parts, and can be joined to your bone by acrylic cement. There are 
many different types of implants. Surgeon decides the type of implant 
that best meets our needs. 
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Types of Implant Designs 
For simplicity, the knee is considered a "iiinge" joint because of 
its ability to bend and straighten like a hinged door. In reality, the knee 
is much more complex because the bone surfaces actually roll and 
glide as the knee bends. 
The first implant designs used the hinge concept and included a 
connecting hinge between the parts. Newer implant designs recognize 
the complexity of the joint and more closely mimic the motion of a 
normal knee. Some designs preserve the patient's own ligaments, 
while others substitute for them. 
Several manufacturers make knee implants and there are more 
than 150 knee replacement designs on the market today. 
Recent developments in design include "gender specific" 
implants. A number of studies indicate that the shape and proportions 
of a woman's knee differ from those of a man's knee. As a result, 
several manufacturers have developed components for the end of the 
thighbone which more closely match the average woman's knee. 
However, there are no studies to show that "gender specific" implants 
last longer or provide better function than standard implants. 
The Right Implant for You 
The brand and design used by your doctor or hospital depends on 
many factors, including your needs (based on your age, weight, activity 
level, and health), your doctor's experience and familiarity with the 
device, and the cost and performance record of the implant. You should 
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discuss these issues with your doctor. (American Academy of 
Orthopaedic Surgeons AAOS, 2010) 
Knee Replacement Surgery : The Pros and Cons 
While a variety of surgical approaches and knee implants are 
offered, the Pros and Cons of knee replacement surgery are numerous, 
too. 
Pro: Reduced Pain 
Pain in the knee joint is one of the chief reasons why patients 
undergo knee replacement surgery, according to Wright's Patient 
Education Series. Because knee replacement involves removing the 
diseased or arthritic knee joint, once a patient recovers from surgery, he 
often experiences a significant reduction in pain. 
Pro: Enhanced Range of Motion 
Whether because of inflammation or stiffiiess, knee replacement 
patients often experience a decreased range of motion in the knee joint. 
While the knee implant often does not have the range of motion a patient 
had prior to arthritis or another condition, the range of motion is often 
enhanced via a knee replacement. 
Pro: Better Quality of Life 
Patients who are candidates for knee replacement surgery often 
experience difficulty performing the most basic ftmctions, from walking 
to the mailbox to get the paper to climbing a flight of stairs. Following 
knee replacement surgery, patients find they are able to perform activities 
they had previously found impossible. 
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Pro: Duration 
Knee replacement surgery is a long-lasting fix. Depending 
on the age, physical condition and lifestyle, our knee replacement 
could last a decade or for the rest of the life. 
Pro: Elimination of Other Problems 
Before knee replacement surgery, people often have to 
repeatedly go to the doctor for injections that temporarily reduce 
friction between the surfaces of the bones in the knee. They also 
may have to regularly take high doses of anti-inflammatory drugs, 
which can cause kidney damage. Surgery should put an end to 
these practices. 
Con: Life of the Implant 
While knee implant manufacturers continuously issue 
longer-lasting implants, the life of these knee replacements often 
may be limited to 10 to 15 years. For this reason, a patient may 
have to wait longer to undergo surgery or may experience an 
implant that does not last for the remainder of their life. 
Con: Infection 
Infection is a common side effect and concern for those who 
undergo surgery. Knee replacement surgery is no exception, as 
bacteria can enter the body via surgical incision and cause a 
number of problems, both at the surgical site and in the body in 
general. For this reason, patients should always be given antibiotics 
during and after knee replacement surgery. 
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Con: Implant Malfunction 
Just as a person's knee joint can malfunction, so too can a 
knee implant. If a knee implant does not function properly, this can 
result in pain, discomfort or loss of mobility. In some instances, it 
is possible for a surgeon to revise the placement of the implant to 
improve results or to replace the implant altogether for better 
results. 
Complications in Knee Replacement Surgery 
As with any operation, knee replacement surgery has risks as well 
as benefits. Most people who have a knee replacement do not experience 
serious complications. 
Complications occur in about 1 in 20 cases, but most are minor and 
can be successfully treated. Possible complications include: 
The main risks of knee replacement surgery include: 
i. Infection: The main complication post-operatively is that of 
infection. It occur less than 1%. In such cases the patient will 
develop a temperature, possibly with rigors and inflammation and 
redness of the wound in the early stages. 
ii. Deep Vein Thrombosis and Pulmonary Embolism: Blood clots 
can form in the legs. The clots can break off and travel to the lungs 
and can cause death. Blood clots can form in the legs. If untreated, 
this can happen in 1 in 5 people. The clots can break off and travel 
to the lungs in 1 in 100 people, and can cause death in 1 in 3,000 
people. 
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iii. Wear and Tear: The artificial joint may fail or wear out. Surgical 
revision of the knee joint replacement may be required. The 
artificial joint will loosen or wear out. This can happen over a 
period but 9 out of 10 knee joint replacements are still working 
after 10 years. Surgical revision of the knee joint replacement may 
be required. 
iv. Dislocation of the knee joint: The knee joint/patella can dislocate 
because muscles and ligaments have not yet repaired themselves to 
provide support to the joint. Re-operation is required. 
V. Numbness: Numbness at the side of the cut can happen.This may 
be temporary or permanent. 
vi. Nerve damage: Damage to the peroneal nerve around the knee 
during surgery,this may be temporary or permanent. Further 
surgery may be necessary. Damage to the nerves may cause a 
burning pain and inability to straighten the leg. A nerve block may 
be used to relieve the pain and the leg manipulated. Numbness/ 
paralysis of the foot. Damage to the peroneal nerve around the knee 
during surgery in 1 in 300 people. 
vii. Stiffness: Stiffening of the knee after the surgery causing difficulty 
in walking and sitting and pain on movement. Manipulation and 
possibly further surgery may be required, 
viii. Fracture: The bones around the joint may break during or after 
surgery. A plaster may be required to repair the break or fiirther 
surgery may be required. This can occur in 1 in 40 to 1 in 300 cases 
depending on bone strength. 
> Patella Fracture: The kneecap may break in 1 in 650 
people. Further surgery may be required to repair the knee 
cap. 
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> Damage to blood vessels: Damage to the blood vessel 
behind the knee during surgery. Surgery on the blood 
vessel will be needed and sometimes leg amputation. Loss 
of blood supply to the leg. Damage to the blood vessel 
behind the knee in 1 in 300 to 1 in 500 people. 
> Scar: In some people, healing of the wound may be 
abnormal and the wound can be thickened and red and the 
scar may be painful. 
> Death: Death is extremely rare due to knee replacement 
> Smokers: Increased risk in smokers. Smoking slows 
wound healing and affects the heart, lungs and circulation. 
Giving up smoking before operation will help reduce the 
risk. 
While all of these complications are extremely rare, they can occur, 
these may prolong your stay in hospital by a few days. They will occur in 
2-4% of cases. Once you arrive on the ward, a team of nurses, 
physiotherapists, occupational therapists and doctors, will help you 
recover from your operation. Patients usually stay in hospital for two 
days but this could be extended up to one week. However,with 
improvements of arthroscopes and higher resolution cameras, the 
procedure has become highly effective for both the accurate diagnosis 
and proper treatment of knee problems. Always keep in Mind to follow 
all the instructions given by your doctor for successful knee replacement 
surgery. (Gajera, N 2004) 
Knees: What a Woman Needs to Know 
Men and women are different in a lot of ways, but one area of 
difference that may surprise you concerns their knees. Knee problems in 
49 
]^ttet ^Replactmtnt: ^ ^ufrubnction 
women are far more common than they are in men. Active women are at 
least twice as likely to suffer serious knee injuries as men, but it's not just 
athletes who are at risk. 
Although female athletes at the high school and college level suffer 
serious knee injuries, women who play recreational volleyball or 
participate in step aerobics also can injure their knees, says the American 
Academy of Orthopaedic Surgeons (AAOS). In short, a knee injury can 
happen to any woman, no matter how athletic she is. 
Anatomy of the problem 
Why the difference? There are three main reasons. 
1. It's in the Hips—The anatomical difference between men's and 
women's knees actually stems from the hip joints. Women tend to 
have wider hips than men and so the angle at which the thighbone 
connects the hip to the knee (called the Q-angle) is more 
pronounced in women than men. 
2. Estrogen Event—A number of scientists link female hormones to 
knee injury. Some studies have shown that female athletes are 
more likely to suffer ACL injuries during ovulation, a time when 
estrogen levels are high. Why? The ACL appears to respond to 
estrogen by decreasing cell activity to repair basic ligament fibers 
called collagen. 
3. Training Technique—Posture and form also play a role in knee 
injury, according to researchers, who point out that women tend to 
run in a more upright position than men, thus building stronger 
quadriceps muscles than hamstrings and creating an imbalance in 
knee support. 
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What can women do? 
The chief movements that cause knee problems in women are 
pivoting and turning, the AAOS says. But being a woman doesn't have to 
mean experiencing a knee injury. Follow these tips to protect this 
overexposed joint: 
1. Maintain a healthy weight—Being overweight or obese puts a lot 
of pressure on your knees, literally. Severely obese women are 25 
times more likely to have torn cartilage than normal weight 
women, according to one study published in the American Journal 
of Preventive Medicine. 
2. Wear supportive shoes—The proper shoes and arch supports can 
help balance your body's angle and help prevent injury. 
3. Work the front and back muscles—Strengthen your quadriceps 
and hamstrings both so that neither has a bigger pull on your knee 
joints than the other. 
4. Practice technique—Landing on the balls of your feet instead of 
flat-footed may help prevent some knee injuries. If you play a sport 
that involves a lot of jumping or pivoting, such as basketball or 
tennis, find a coach who can teach you proper techniques for 
landing and moving correctly. 
Children and knee Pain 
Keeping children healthy is a top concern for parents. Nutrition, 
exercise, sleep, safety most of us understand the importance of these for 
children's health. They also play a role in keeping kid's knees healthy. 
Like adults, knee problems in children can be caused by many things. 
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Children are still growing, their body's response to injuries, 
infections, and deformities may be quite different than what would be 
seen in an adult. 
A pediatric orthopaedist is a doctor who can properly evaluate and 
treat bone, joint, or muscle problems in a child who is still growing. 
Diagnosis/Preparation 
Patient history 
The first part of a diagnostic interview for knee pain is the careful 
taking of the patient's history. The doctor will ask not only for a general 
medical history, but also about the patient's occupation, exercise habits, 
past injuries to the knee, and any gait-related problems. The doctor will 
also ask detailed questions about the patient's ability to move or flex the 
knee; whether specific movements or activities make the pain worse; 
whether the pain is sharp or dull; its location in the knee; whether the 
knee ever buckles or catches; and whether there are clicking or popping 
sounds inside the joint. 
In a total knee replacement, an incision is made to expose the knee 
joint (A). The surfaces of the femur are cut with a saw to receive the 
prosthesis (B). The tibia is cut to create a plateau (C). The prostheses for 
the femur, tibia, and patella are put in place (D). The incision is closed 
(E). 
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Diagnostic tests 
1. Physical examination of the knee 
Following the history, the doctor will examine the knee itself. The 
knee will be checked for swelling, reddening, bruises, breaks in the skin, 
lumps, or other unusual features while the patient is standing. The doctor 
will also make note of the patient's posture, including whether the patient 
is bowlegged or knock-kneed. The patient may be asked to walk back and 
forth so that the doctor can check for gait abnormalities. 
In the second part of the physical examination , the patient lies on 
an examining table while the doctor palpates (feels) the structures of the 
knee and evaluates the strength or tightness of the tendons and ligaments. 
The patient may be asked to flex one knee and straighten the leg or turn 
the knee inward and outward so that the doctor can measure the range of 
motion in the joint. The doctor will also ask the patient to lie still while he 
or she moves the knee in different directions. 
2. Imaging studies 
The doctor will order one or more imaging studies in order to 
narrow the diagnosis. A radiograph or x ray is the most common, but is 
chiefly useful in showing fractures or other damage to bony structures. X-
ray studies are usually supplemented by other imaging techniques in 
diagnosing knee disorders. A computed tomography, or CT scan, which 
is a specialized type of x ray that uses computers to generate three-
dimensional images of the knee joint, is often helpftil in evaluating 
malformations of the joint. Magnetic Resonance Imaging(MRI) uses a 
large magnet, radio waves, and a computer to generate images of the knee 
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joint. The advantage of an MRI is tliat it reveals injuries to ligaments, 
tendons, and menisci as well as damage to bony structures. 
3. Aspiration 
Aspiration is a procedure in which fluid is withdrawn from the 
knee joint by a needle and sent to a laboratory for analysis. It is done to 
check for infection in the joint and to draw off fluid that is causing pain. 
Aspiration is most commonly done when the knee has swelled up 
suddenly, but may be performed at any time. Blood in the fluid usually 
indicates a fracture or torn ligament; the presence of bacteria indicates 
infection; the presence of uric acid crystals indicates gout. Clear, straw-
colored fluid suggests osteoarthritis. 
4. Arthroscopy 
Arthroscopy can be used to treat knee problems as well as diagnose 
them. An arthroscope consists of a miniature camera and light source 
mounted on a flexible fiberoptic tube. It allows the surgeon to look into 
the knee joint. To perform an arthroscopy, the surgeon will make two to 
four small incisions known as ports. One port is used to insert the 
arthroscope; the second port allows insertion of miniaturized surgical 
instruments ; the other ports drain fluid from the knee. Sterile saline fluid 
is pumped into the knee to enlarge the joint space and make it easier for 
the surgeon to view the knee structures and to cut, smooth, or repair 
damaged tissue. 
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Alternatives 
Nonsurgical alternatives 
1. Medication. The most common conservative alternatives to knee 
replacement surgery are analgesics , or painkilling medications. Most 
patients who try medication for knee pain begin with an over-the-counter 
NSAID such as ibuprofen (Advil). If the pain cannot be controlled by 
nonprescription analgesics, the doctor may give the patient cortisone 
injections, which relieve the pain of arthritis by reducing inflammation. 
Unfortunately, the relief provided by cortisone tends to diminish with 
each injection; moreover, the drug can produce serious side effects. 
If the knee pain is caused by rheumatoid arthritis, a group of 
medications known as disease-modifying antirheumatic drugs, or 
DMARDs, may help to slow or stop the progress of the disease. They 
work by suppressing or interfering with the immune system. DMARDs 
include such drugs as penicillamine, methotrexate, oral or injectable gold, 
hydroxychloroquine, leflunomide, and sulfasalazine. DMARDs are not 
suitable for all patients with RA, however, as they sometimes have 
serious side effects. In addition, some of them are slow-acting and may 
take several months to work before the patient feels some relief. 
i. Lifestyle changes . A second alternative to knee surgery is 
lifestyle changes. Losing weight helps to reduce stress on the 
knee joint. Giving up specific sports or other activities that 
damage the knee, such as jogging, tennis, high-impact aerobics, 
or stair-climbing exercise machines, may control the pain 
enough to make surgery unnecessary. Wearing properly fitted 
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shoes and avoiding high heels and other extreme styles can also 
help to control pain and minimize further damage to the knee, 
ii. Braces and orthotics. Some patients with unstable knees are 
helped by functional braces or knee supports that are designed 
to keep the kneecap fi"om slipping out of place. Orthotics, which 
are inserts placed inside shoes, are often helpfUl to patients 
whose knee problems are related to their gait. Orthotics are 
designed either to correct the position of the foot in order to 
keep it fi^om turning too far outward or inward, or to correct 
problems in the arch of the foot. Some orthotics are made of 
soft material that cushions the foot and are particularly helpful 
for patients with osteoarthritis or diabetes. 
2. Complementary and alternative (CAM) approaches 
Complementary and alternative therapies are not substitutes for 
arthroscopy or joint replacement surgery, but some have been shown to 
relieve physical pain before or after surgery, or to help patients cope more 
effectively with the emotional and psychological stress of a major 
operation. Acupuncture, chiropractic, hypnosis, and mindfulness 
meditation have been used successfully to relieve the pain of 
osteoarthritis as well as postoperative discomfort. According to Dr. Marc 
Darrow, author of The Knee Sourcebook, a plant extract called RA-1, 
which is used in Ayurvedic medicine to treat arthritis, relieved pain and 
leg swelling in patients participating in a randomized trial. Alternative 
approaches that have helped patients maintain a positive mental attitude 
include meditation, biofeedback, and various relaxation techniques. 
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3. Alternative surgical procedures 
Arthroscopy is the most common surgical alternative to knee 
replacement. It should be understood, however, as a way to postpone 
TKR rather than avoid it completely. The arthroscopic procedure most 
often used to treat knee pain fi-om osteoarthritis is debridement, in which 
the surgeon cuts or scrapes away damaged structures or tissues until 
healthy tissue is reached. Most patients who have had arthroscopic 
debridement have been able to postpone TKR for three to five years. 
Cartilage transplantation is a procedure in which small bone plugs 
with cartilage are removed from a part of the patient's knee where the 
cartilage is still healthy and transplanted to the area in which cartilage has 
been damaged. Another form of cartilage transplantation involves two 
operations, one to remove cartilage cells from the patient's knee for 
culture in a laboratory, and a second operation to place the new cells 
within the damaged part of the knee. The cultured cells are covered with a 
thin layer of tissue to hold them in place. After surgery, the cartilage cells 
multiply to form new cartilage inside the knee. Unfortunately, as of 2003 
neither form of cartilage transplantation is usually beneficial to patients 
with osteoarthritis; transplantation has been most successful in treating 
patients whose knee cartilage was damaged by sudden trauma rather than 
by gradual degeneration. (Rebecca Frey 2009) 
Treatments 
From a Sports Massage Therapists point of view, a lot of these 
conditions listed, when at the serious end of the scale cannot be treated at 
this level and would need the expertise of Doctors, Surgeons and 
Specialists. Some conditions, like dislocation, would never be seen. 
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However it is essential that a Sports Massage Therapist has an excellent 
understanding of anatomy and an understanding of these conditions, as 
they may be required to help with the rehabilitation, and not knowing 
what part of the knee was affected or how it was affected would lead to 
the inability to be able to apply an effective and appropriate treatment 
plan. It is also possible that these conditions may be seen as old injuries 
that trouble the client from time to time or cause them other minor 
problems, or they may be seen at the minor end of the scale and a level of 
knowledge is required for how to best treat them, or if necessary, refer 
them if it was felt to be more severe. When carrying out treatments it is 
best to have a treatment plan, but if necessary be able to change it and 
revaluate it so you can best fit your clients needs. When treating a client, 
it is necessary to look further than the treatment room and look at the time 
between the treatments, the client needs to be provided with 
comprehensive homecare advise that they can follow and understand. It is 
vital that any advise is understood and that a client should be shown 
exactly what to do by their therapist. It is pointless rehabilitating or aiding 
repair of an injury if the client is working against you. You may need to 
revaluate this every treatment as things improve and increase the 
intensity, therefore it is important to have a good knowledge of stretches 
and strengthening exercises. The following sections describe the basic 
layout for treatments of a knee injury, each one would require altering to 
suit the particular injury, but the basic principle is the same. The situation 
should be assessed each treatment, so first time around you may only start 
with gentle effleurage and some light kneeding and slowly increase up 
the ladder over time, adding deeper moves, stretches etc. (Wilton,T 
2006) 
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Conclusion 
Knee pain is a common complaint for many people. There are 
several factors that can cause knee pain. Knee pain can be caused by 
injuries, mechanical problems, types of arthritis and other problems. 
Awareness and knowledge of the causes of knee pain lead to a more 
accurate diagnosis .When treatments like exercise, weight control, and 
medicines fail to provide relief, surgery may be needed like, Arthroscopy, 
Osteotomy, Knee replacement. 
Knee replacement, or knee arthroplasty is one of the most common 
orthopaedic procedures performed to replace the weight-bearing surfaces 
of the knee joint to relieve pain and disability. It is most commonly 
performed for osteoarthritis , and also for other knee diseases such 
as rheumatoid arthritis and psoriatic arthritis. 
Improvement of knee motion is a goal of knee replacement, but 
restoration of full motion is uncommon. The motion of your knee 
replacement after surgery can be predicted by the range of motion you 
have in your knee before surgery. 
These differences often diminish with time and most patients find 
them to be tolerable when compared with the pain and limited fiinction 
they experienced prior to surgery. 
In 2007 alone, an estimated 700,000 knee replacements were 
performed. The American Academy of Orthopedic Surgeons stated that 
by 2012, roughly 4.5 million Americans received a knee replacement. 
This translates to roughly five percent of American adults over the age of 
50. Knee replacement procedures have restored vitality and mobility to 
patients around the world. 
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While knee replacement devices have benefited a number of 
patients, many have caused harm. Wear and tear through everyday use 
means your replaced knee will not last forever. However, for most people 
it will last at least 15-20 years, especially if cared for properly and not put 
under too much strain 
As with any operation, knee replacement surgery has risks as well 
as benefits. Most people who have a knee replacement do not experience 
serious complications. Complications occur in about 1 in 20 cases, but 
most are minor and can be successfully treated. 
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CHAPTER- 3 
OBJECTIVES AND METHODOLOGY OF STUDY 
0. INTRODUCTION 
Knowledge is dynamic and multidimensional in nature. The new 
researches and thirst for knowledge has led to the generation of new 
work. It is necessary that new research and new findings should be 
circulated widely among the research scholars, scientists, specialists and 
others. 
Due to rapid growth of knowledge, a librarian faces problem in 
acquisition, collection, selection and organization of relevant documents 
within limited financial resources. To overcome these problems they need 
techniques by which they can use the limited financial resources to the 
optimum. Amongst the large no. of techniques available, the 
bibliometrics is more effective technique. 
Bibliometric studies in recent years have attained significance 
because of its practical application in the evaluation of library operation 
and services, as a statistical and mathematical technique. It has extensive 
application in library and information field in identifying the research 
trends in particular subject, trends in 
authorship and collaboration research core journals, authors productivity, 
obsolescence and scattering of literature.While, this study is helpful in 
management of scientific literature measuring the utility of periodicals 
and relationship between journals and subject area and also in knowing 
the most productive contribution in a given field. 
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It is also helpful at the information centers in formulating need 
based collection development policy, weeding and stacking policy. 
Bibliometrics has emerged as the most prominent tool in eliminating the 
problems in acquisition, organization and dissemination of information. 
Bibliometrics has emerged as the most prominent tool. 
The present study aims at identification and description of some of 
the characteristics of the literature published in the field of "Knee 
Replacement" over a period of 2 years from 2011-2012 with a view to 
identify place, year, language, subject areas, forms of document, country 
of origin where the document is published ,etc. It is well imown that 
knowledge is growing at a very fast rate. It is necessary that a new work 
and new finding should be highlighted among the research scholars and 
others who are interested in them. So, the present study will help the 
librarians in the selection of literature in the field of "Knee Replacement" 
precisely the main objectives of present study are: 
1. OBJECTIVES 
Before conducting any study, the objective of the study should be 
kept in mind by the researcher. The present study aims at identifying and 
describing some of the characteristics of literature published in the field 
of "Knee Replacement" over the period of 2 years(2011-2012) with a 
view to identify the year, language, subject, form of documents, country 
of origin from where the document is published, etc. 
The main objectives of the present study are: 
1.1 Ranking of periodicals : To know the core periodicals containing 
the maximum literature on "Knee Replacement". 
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1.2 Ranking of authors : To know the eminent authors in the field of 
"Knee Replacement". 
1.3 Forms of document : To fmd out the most used form of source 
material i.e. periodical articles, research reports, conference 
proceedings, bulletins etc. 
1.4 Geographical scattering of items : To know the country producing 
most of the literature in the field of "Knee Replacement". 
1.5 Chronological study : To know the most productive year/years of 
the literature published on the subject. 
1.6 Language wise distribution of items : To know the dominating 
language in which most of the articles on the subject have been 
published. 
1.7 Subject dispersion : To identify the scattering of the subject under 
study. 
1.8 To check the validity of Bradford's law and Zipf s law. 
2. METHODOLOGY 
The methodology has been divided into following heads :-
Data source 
The data for the study has been retrieved from the online version of 
the Science Citation Index Expanded (SCI Expanded), which is one of the 
citation databases of Web of Science in the field of Science and 
Technology (Thomson Reuters). 
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Search strategies 
The terms "Knee Replacement" and "Knee Arthroplasty" were 
used to search the articles indexed in SCI-Expanded. The "topic" search 
of the database was used for retrieving the results.There were a total of 
2409 documents on the topic inedexed in SCI-E. However, these 2409 
documents contained the documents not closely relating to "Knee 
Replacement". In order to analyse only the relevant articles, all the 
indexed articles in the database were checked individually with respect to 
the area covered i.e the area of investigation (Knee Replacement). The 
checking of pertinancy was limited only to the titles and abstracts of the 
articles. 
Articles which do not have the keywords of Knee Replacement in 
their respective title and abstract, were excluded and the articles closely 
related to "Knee Replacement" were included for final analysis. Articles 
related to Hip Replacement, Shoulder Replacement, were also excluded. 
Analysis 
All the filtered data was finally imported to MS-Excel where the 
tabulation, collection, addition, deletion, sorting etc was done. All articles 
referring to "Knee Replacement" research during 2011 and 2012 were 
assessed using the following aspects: publication outputs of authors, the 
output distribution in subject categories and journals, the publication 
outputs of countries and languages. 
Research in any area calls for systematic methodologies. On the 
basis of systematic methodology, the study can be preceded in right 
direction .Different types of methodology can be used, but for the present 
study, bibliometric methodology has been used. 
The methodology for conducting the bibliometric study has been 
diagrammatically represented as below:-
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1) Selection of Data Source 
3) Collection of Data 
3) Analysis and Interpretation of 
Data 
Ranking 
Of 
periodicals 
Country 
wise 
distribution 
Of items 
Subject 
wise 
distribution 
of items 
Year wise 
Distribution 
of items 
Language 
wise 
distribution 
of items 
Form 
wise 
distribution 
of items 
Ranliing 
Of 
Authors 
4) Application of Bibliometrics 
Laws 
5) Conclusion 
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lA Selection of Data Source 
To undertake the present study on the literature of 'Knee 
Replacement', the SCI -Expanded was found to be the most 
comprehensive and appropriate source of literature in the field of Medical 
Science and was selected for the present study. 
2.2 Collection of Data 
The most important task was to select the Data Source from which 
data can be drawn on the subject 'Knee Replacement'. 2409 references 
have been collected from SCI-Expanded for the year 2011-2012. The 
same was maintained on Excel- Worksheets. 
2.3 Analysis and Interpretation of Data 
Next step, after collection of data, was to analyze the data that was 
collected from the data source. The total data collected on separate sheets 
were arranged and modified in order to conduct the following studies: 
2.3.1 Ranking of Periodicals 
The main objective of this study is to identify the core periodicals 
containing the research literature in the field of 'Knee Replacement'. To 
conduct the study, the items published in different periodicals were 
grouped together and ranked list of periodicals were prepared. It is 
necessary to know the most productive journals on the subject. 
2.3.2 Country wise distribution of items 
This study is conducted to identify the place of origin of 
documents. For this, the information is collected from the SCI-expanded 
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for each item, which clearly retrieves the place of origin of each item. 
The countries were grouped on the basis of their place of origin. They 
were then counted and ranked in a table. 
2.3.3 Subject wise distribution of items 
Though most of the literature on a given subject is published in 
core journals but sometimes some material of research value is published 
in the journals belonging to related fields. The information about the 
subject fields of periodicals was obtained from Web of Science. 
This analysis identifies the core subjects as well as related subjects in the 
Knee Replacement. 
2.3.4 Year wise distribution of items 
In this analysis year of origin of item were studied to know how 
many items belong to a particular time period on the basis of frequency of 
items belonging to a particular year. The data was analyzed and tabulated 
to find the most productive year of items. 
2.3.5 Language wise distribution of items 
This study attempts to analyze the language wise distribution of 
items. Since the source of documents is of international level, and have 
comprehensive coverage. So, the articles were published in most of the 
languages of the world. Thus, the items have been analyzed language 
wise. For the purpose of language wise analysis, the entries were grouped 
according to their language. After this, they were counted and then 
prepared a ranked list of languages. 
70 
0bfectTitee ani ^tOfaialag^ af^tab^ 
2.3.6 Form wise distribution of items 
There are a variety of forms of documents in which literature on 
Knee Replacement is published. These are : articles, research report, 
news letter, etc. The analysis has been done to know the major forms of 
documents used for producing new information on the subject under 
study. These have been tabulated to find out most used source material. 
2.3.7 Ranking of authors 
The present study analyzed the authors on the basis of their 
frequency of occurrence i.e. how many times an author occurs. This study 
has been conducted to know the eminent personalities in the field of Knee 
Replacement. Ranking of authors are done to identify the most productive 
contributions in the subject. For the purpose of ranking of authors, the 
information about all the authors was retrieved, arranged and tabulated in 
order of decreasing frequency of their contributions. 
2.4 Application of Bibliometric Laws 
The whole study depends upon the application of bibliometric laws 
such as Bradford and Zipf s Laws. These laws were applied to the 
analyzed data to check their validity. 
2.5 Conclusion 
The last step of the study is to conclude the findings of the study 
and made true recommendations, if proved. 
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Chapter^ 
DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
In order to find the relevant literature in the field of 'Knee Replacement' 
during the period of 2011-2012, the present study used the SCI-Expanded 
database, which is one of the most comprehensive citation database 
covering 2409 articles in the selected field of 'Knee Replacement' from a 
wide variety of research institutes all over the world and in vast areas of 
science and technology subjects. The collected data was analyzed to 
conduct the following studies: 
4.1 RANKING OF AUTHORS 
The characteristics of any subject literature include not only the 
basic publishing patterns but that of the contributions by the authors of 
the subject also. There are certain authors in every subject who account 
for several papers in their field. However, some of them are well known 
in a given field. It is therefore important to know the eminent authors in 
the field of 'Knee Replacement'. This information is equally useful for 
the librarians as well as the researchers. 
The prime objective of the study is to find out the authors whose 
contribution is significant in the field of 'Knee Replacement'. For this 
purpose, a ranking list of top 100 productive authors has been prepared 
and presented in the table 4.1 in order of decreasing number of papers 
published in the selected field of 'Knee Replacement'. 
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TABLE 4.1 
RANKING OF AUTHORS 
(TOP 100) 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
Authors 
Katz, J.N 
Losina, E 
Parvizi, J 
Wylde, V 
Arden, N.K 
Judge, A 
Singh, J.A 
Kehlet, H 
Kwoh, C.K 
Dieppe, P 
Husted, H 
Reed, M.R 
Blom, A.W 
De Vries, F 
Hannon, M.J 
Mahomed, N.N 
Nelissen, R.G.H.H 
Guermazi, A 
Lalmohamed, A 
Mont, M.A 
Davis, A.M 
Hunter, D.J 
Matziolis, G 
Eckstein F 
Kim, Y.H 
Lewallen, D.G 
Verdonschot, N 
Cooper, C 
Choong, P.F.M 
Felson, D.T 
Grifka, J 
Harris, LA 
Javaid, M.K 
Johnson, A.J 
Klop, C 
Records 
20 
18 
18 
17 
16 
16 
15 
15 
15 
14 
14 
14 
13 
13 
13 
13 
13 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
10 
10 
10 
% out of 2227 
0.90 
0.81 
0.81 
0.76 
0.72 
0.72 
0.67 
0.67 
0.67 
0.63 
0.63 
0.63 
0.58 
0.58 
0.58 
0.58 
0.58 
0.54 
0.54 
0.54 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
Rank j 
1 
2 
2 
3 
4 
4 
5 
5 
5 
6 
6 
6 
7 
7 
7 
7 
7 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
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36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
Kurosaka, M 
Murray, D.W 
Perka, C 
Vestergaard, P 
Wluka, A.E 
Eriksson, B.I 
Dahl, O.E 
Efe,T 
Gandhi, R 
Gill, H.S 
Iwamoto, Y 
Lassen, M.R 
Ma,Y 
Macdonald, S.I 
Malchau, H 
Matsuda, S 
Naylor, J.M 
Rullkoetter, P.J 
Valstar, E.R 
Cicuttini, F.M 
Turpie, A.G.G 
Abram, F 
Badley, E.M 
Boudreau, R.M 
De Boer, A 
Dieppe, P.A 
Dowsey, M.M 
Fisher, J 
Gunther, K.P 
Haddad Fs 
Heyse, T.J 
Jameson, S.S 
John, M.R 
Kaptein, B.I 
Kim, J.S 
Lee, G.C 
Martel-Pelletier, J 
Masri, B.A 
Meftah M 
Memtsoudis, S.G 
Pelletier, J.P 
10 
10 
10 
10 
10 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
0.45 
0.45 
0.45 
0.45 
0.45 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
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11. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
Ranawat, C.S 
Rath, B 
Roos, E.M 
Fitzpatrick, C.k 
Niu, J.b 
Perruccio, A.V 
Bellemans, J 
Biant, L.C 
Black, N 
Brenkel, I.j 
Bulstra, S.K 
Clemens, A 
Deakin, A.H 
Escobar, A 
Eysel, P 
Fuchs-Winkelmann, 
S 
Garbuz, D.S 
Gooberman-Hill, R 
Harenberg, J 
Jones, G 
Kim, T.k 
Kubo, S 
Kuroda, R 
Luring, C 
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8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
0.36 
0.36 
0.36 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
Table 4.1 shows only the top 100 authors, who have contributed a 
large number of papers in the field of 'Knee Replacement'. The present 
ranked list may be of considerable help to know the name of significant 
authors on the topic 'Knee Replacement' during 2011-2012.The authors 
are ranked according to the number of publications. The present table 
shows that the most productive author in the field of 'Knee Replacement' 
is Katz J.N, who produced 20 papers and thus occupying first rank in the 
list. 
Although this study is not sufficient to know the major 
contributors exactly, yet the present ranked list may be of considerable 
help to know the name of significant authors on the topic 'Knee 
Replacement' during 2011-2012. 
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DIAGRAM 4.1 
TOP TEN PRODUCTIVE AUTHORS 
c 
Authors 
The diagram shows ten most productive authors in the field of 'Knee 
Replacement". 
4.2 RANKING OF PERIODICALS 
In the present era, journals play an important role in scientific 
communication of current information. Articles published in journals 
provide nascent micro thoughts to the researches. It may be found that 
certain core journals contribute most of the literature on a particular topic. 
This information of core journals in various subjects will go a long way 
in preparing the subscription list of journals by the librarian. The present 
study is therefore meant to identify the most important journals, 
constituting the most of the literature of research value in the field of 
'Knee Replacement'. 
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All of the 2227 records were found to be published in a number of 
periodicals. However, table 4.2 lists only top 100 periodicals in the field 
of 'Knee replacement'. The journals have been analyzed to identify the 
core and essential journals in the area of study. 
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Table 4.2 shows the first rank is being occupied by the journal 
titled 'Journal Of Bone And Joint Surgery British Volume' which 
accounts for 5.88% of total records and next two positions were occupied 
by the journal 'Journal Of Arthroplasty' and 'Clinical Orthopaedics 
And Related Research' with a share of 4.67% each respectively. 
This ranking list may be useful for the librarians in taking policy 
decisions regarding the subscription list of periodicals on the subject of 
'Knee Replacement'. It will be equally important for the documentalists 
in preparing an exhaustive documentation list. This study may be useful 
for the scientists, as they would know about the core journals carrying the 
highest percentage of items. 
4.3 COUNTRY WISE DISTRIBUTION 
Certain countries give more research output in a particular subject 
than others. This is very much useful not only for the information 
manager in finalizing the subscription list of periodicals but also for the 
research scholars as they tend to know the countries that are leaders in 
their respective field of research. 
Table 4.3 shows the list of 72 countries which are involved in 
producing the research material on 'Knee Replacement' during 2011-
2012. 
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TABLE 4.3 
COUNTRY WISE DISTRIBUTION 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
Name of Country 
U.S.A 
Germany 
England 
Canada 
Australia 
Netherlands 
Italy 
France 
Denmark 
South Korea 
Spain 
Japan 
Switzerland 
Sweden 
Austria 
Taiwan 
India 
Scotland 
Turkey 
Norway 
Finland 
Belgium 
Greece 
Brazil 
New Zealand 
Czech Republic 
Ireland 
Singapore 
Mexico 
Malaysia 
Thailand 
Poland 
Peoples R China 
No. of 
Publication 
650 
228 
210 
115 
115 
90 
87 
85 
69 
67 
60 
58 
50 
45 
40 
38 
35 
32 
30 
30 
26 
24 
15 
15 
12 
12 
11 
8 
7 
6 
5 
5 
4 
% out of 2361 
27.53 
9.66 
8.89 
4.87 
4.87 
3.81 
3.68 
3.60 
2.92 
2.84 
2.54 
2.46 
2.12 
1.91 
1.69 
1.61 
1.48 
1.36 
1.27 
1.27 
1.10 
1.02 
0.64 
0.64 
0.51 
0.51 
0.47 
0.34 
0.30 
0.25 
0.21 
0.21 
0.17 
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34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
Romania 
Pakistan 
Portugal 
Wales 
South Africa 
Egypt 
Iceland 
Russia 
Serbia 
Cyprus 
Hungary 
Philippines 
Israel 
Iran 
Croatia 
Argentina 
Chile 
Colombia 
Saudi Arabia 
Indonesia 
Nigeria 
North Ireland 
Slovenia 
Ukraine 
Morocco 
U.A.E 
Bangladesh 
Estonia 
Iraq 
Jordan 
Kenya 
Lebanon 
Luxembourg 
Monaco 
Rep Of Georgia 
Rwanda 
Syria 
Tunisia 
Uganda 
Total 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2361 
0.17 
0.17 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
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Note: Increased number of records is due to collaboration of 
authors of different countries i.e why a particular record 
received { : coun^ .. equal to number of collaborations. 
Table 4.3 contains list of 72 countries producing research material 
on "Knee Replacement". These countries have been ranked on the basis 
of frequency of occurrence of items. It was observed that 29.19% of the 
total articles were published from U.S.A. only. This is followed by 
Germany, England and Canada which produced 10.24%, 9.43% and 
5.16% respectively. It was found that literary output of USA is more than 
other countries. In the ranking list, U.S.A accounted for 700 of total items 
i.e 29.19% and thus occupies the first rank. 
DIAGRAM 4.3 
TOP TEN COUNTRIES 
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A A LANGUAGE WISE DISTRIBUTION 
Literature on a particular subject may be published in different 
languages. For the researcher and the information scientist, it is always 
important to know the language(s) in which the material of their area or 
specialization is published. The study provides information about the 
most dominant language(s) in which the literature on the subject "Knee 
Replacement" is being produced. 
Table 4.4 shows the distribution of these items according to the 
language of their publication. 
TABLE 4.4 
LANGUAGE WISE DISTRIBUTION 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
Languages 
English 
German 
Czech 
Spanish 
Turkish 
French 
Italian 
Japanese 
Chinese 
Korean 
Serbian 
TOTAL 
No. of Paper 
2130 
60 
9 
7 
7 
6 
3 
2 
1 
1 
1 
2227 
% out of 
2227 
95.64 
2.69 
0.40 
0.31 
0.31 
0.27 
0.13 
0.09 
0.04 
0.04 
0.04 
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Out of the total 2227 items, 2130 (95.64%) were published in 
English language. German and Czech produced 60(2.69%) and 9 (0.40%) 
items respectively. 
DIAGRAM -4.4 
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4.5 FORM WISE DISTRIBUTION 
The literature on the subject "Knee Replacement" has been 
published in different forms such as articles, conference proceedings, 
letters, meeting abstracts, etc. The main objective of this analysis is to 
know the forms in which the literature on the subject "Knee 
Replacement" is being published. The study helps the information 
scientists or librarians in knowing the most productive form of literature 
on the subject "Knee Replacemenf. 
^ata ^algsis, ^utBTprefatian ^h fregeataiwa 
The table 4.5 shows that the Hterature on this subject is being 
pubHshed in 10 different forms. 
TABLE 4.5 
FORM WISE DISTRIBUTION 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Document Types 
Article 
Review 
Meeting Abstract 
Editorial Material 
Proceedings Paper 
Letter 
Correction 
Book Chapter 
News Item 
Reprint 
TOTAL 
No. of Papers 
1830 
145 
109 
49 
35 
30 
20 
7 
1 
1 
2227 
% out of 
2227 
82.17 
6.51 
4.89 
2.20 
1.57 
1.35 
0.90 
0.31 
0.04 
0.04 
Analysis of collected data shows that 1830 items constituting 
82.17% of the total records was published in the form of articles 
occupying first position. This is followed by other forms like review with 
145 items (6.51%); and meeting abstracts with 109 items (4.89%) 
occupying second and third positions respectively. It may thus be 
concluded that the articles published in journals are most vital form of 
media of communication among scientists belonging to the subject "Knee 
Replacement". 
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DIAGRAM 4.5 
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The diagram 4.5 shows that the articles are the most widely used 
form of documents in which most of the literature on the subject "Knee 
Replacement" has been published. 
4.6 SUBJECT WISE DISTRIBUTION 
According to the Bradford's Law of Scattering as explained earlier, 
most of the information on a given subject appears in certain core 
journals. However, a significant amount of literature is published in 
journals of other related or marginal subjects. This phenomenon is called 
scattering. This analysis has been done on the basis of subject field of 
periodicals publishing the literature. 
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Table 4.6 shows the total number of 2227 items appearing in different 
subject areas of "Knee Replacement". 
TABLE 4.6 
SUBJECT WISE DISTRIBUTION 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
Name Of Subject 
Orthopedics 
Surgery 
Rheumatology 
Medicine General Internal 
Engineering Biomedical 
Peripheral Vascular Disease 
Hematology 
Anesthesiology 
Pharmacology Pharmacy 
Health Care Sciences Services 
Biophysics 
Health Policy Services 
Rehabilitation 
Public Environmental Occupational Health 
Nursing 
Medicine Research Experimental 
Critical Care Medicine 
Dermatology 
Medical Informatics 
Geriatrics Gerontology 
Radiology Nuclear Medicine Medical Imaging 
Infectious Diseases 
Materials Science Biomaterials 
Computer Science Interdisciplinary Applications 
Endocrinology Metabolism 
Materials Science Multidisciplinary 
Neurosciences 
Toxicology 
Clinical Neurology 
Multidisciplinary Sciences 
Cell Tissue Engineering 
Obstetrics Gynecology 
No. Of Paper 
1112 
430 
220 
130 
112 
90 
72 
45 
58 
45 
35 
20 
18 
20 
20 
20 
20 
16 
15 
15 
15 
12 
14 
12 
7 
10 
10 
8 
8 
8 
7 
8 
% Out Of 
2811 
39.56 
15.30 
7.83 
4.62 
3.98 
3.20 
2.56 
1.60 
2.06 
1.60 
1.25 
0.71 
0.64 
0.71 
0.71 
0.71 
0.71 
0.57 
0.53 
0.53 
0,53 
0.43 
0.50 
0.43 
0.25 
0.36 
0.36 
0.28 
0.28 
0.28 
0.25 
0.28 
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33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
Anatomy Morphology 
Biotechnology Applied Microbiology 
Engineering Manufacturing 
Oncology 
Emergency Medicine 
Integrative Complementary Medicine 
Engineering Mechanical 
Biology 
Dentistry Oral Surgery Medicine 
Pathology 
Transplantation 
Microbiology 
Chemistry Medicinal 
Primary Health Care 
Veterinary Sciences 
Cell Biology 
Biochemistry Molecular Biology 
Immunology 
Allergy 
Mathematical Computational Biology 
Respiratory System 
Psychiatry 
Chemistry Multidisciplinary 
Environmental Sciences 
Medical Laboratory Technology 
Urology Nephrology 
Automation Control Systems 
Computer Science Information Systems 
Engineering Chemical 
Engineering Electrical Electronic 
Engineering Multidisciplinary 
Food Science Technology 
Materials Science Characterization Testing 
Medicine Legal 
Metallurgy Metallurgical Engineering 
Nanoscience Nanotechnology 
Nutrition Dietetics 
Physics Applied 
Psychology 
Social Sciences Biomedical 
Chemistry Physical 
Pediatrics 
Women S Studies 
Biochemical Research Methods 
8 
8 
8 
7 
5 
7 
6 
6 
6 
4 
5 
5 
5 
5 
5 
3 
4 
3 
4 
4 
4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
0.28 
0.28 
0.28 
0.25 
0.18 
0.25 
0.21 
0.21 
0.21 
0.14 
0.18 
0.18 
0.18 
0.18 
0.18 
0.11 
0.14 
0.11 
0.14 
0.14 
0.14 
0.11 
0.11 
0.11 
0.11 
0.11 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0,07 
0.04 
0.04 
0.04 
0.04 
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78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
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Chemistry Organic 
Computer Science Artificial Intelligence 
Computer Science Cybernetics 
Computer Science Software Engineering 
Computer Science Theory Methods 
Developmental Biology 
Gerontology 
Imaging Science Photographic Technology 
Instruments Instrumentation 
Materials Science Ceramics 
Mathematics Interdisciplinary Applications 
Mechanics 
Mineralogy 
Mining Mineral Processing 
Otorhinolaryngology 
Physics Condensed Matter 
Physiology 
Polymer Science 
Reproductive Biology 
Spectroscopy 
TOTAL 2811 
0.04 
0.04 
0.04 
1 
0.04 1 
0.04 ! 
0.04 \ 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
Table 4.6 shows that the highest percentage of documents i.e 1112 
contributing 49.93% is published in the subject "Orthopedics". The 
second, third, fourth and fifth is occupied by "Surgery" with 430 items 
(19.31%), "Rheumatology" with 220 items (9.88%), "Medicine General 
Internal" with 130 items (5.84%), and "Engineering Biomedical" with 
112 (5.03%) respectively. 
Note: Increased number of records is due to the following two 
reasons: 
1. Interdisciplinary and multidisciplinary characters of subjects. 
2. One subject is indexed in different Categories in Web of 
Science. 
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DIAGRAM 4.6 
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The diagram 4.6 shows that the Orthopedics is the strong subject 
which covered most of the literature on "Knee Replacement". It also 
shows that after Orthopedics, Surgery, Rheumatology, and Medicine 
General Internal are the main subject in the field of "Knee Replacemenf. 
4.7 YEAR WISE DISTRIBUTION 
The main objective of the chronological study is to find out current 
information marked by SCI-Expanded in the field of "Knee 
Replacement". The present study is usefial in knowing the most 
productive year(s) of items published. Through the study, we will be able 
to know the number of articles published on the subject in a particular 
year. 
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Table 4.7 shows the chronological scattering of all articles 
collected for "Knee Replacement". 
TABLE 4.7 
YEAR WISE DISTRIBUTION 
S,No, 
1 
2 
Publication 
Years 
2012 
2011 
TOTAL 
Publications 
1220 
1007 
2227 
% out of 2227 
54.78 
45.22 
The analysis shows that 54.78% of literature is published on the 
subject in the year 2012, and 45.22% literature in the year 2011. 
DIAGRAM 4.7 
YEAR WISE DISTRIBUTION 
I 
O 3 
V) 
The diagram 4.7 shows that the year 2011 is less productive year 
on the subject "Knee Replacement". However, 2012 evolves out to be the 
most productive year for the subject. 
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CHAPTER-5 
APPLICATION OF BIBLI0IV1ETRIC UWS 
To check the vaUdity of BibHometric laws over the collected and 
analysed data, all the data was checked under the shadow of bibliometric 
laws. 
5.1 BRADFORD'S LAW of SCATTERING 
This law states that, "If scientific periodicals are arranged in 
order of decreasing productivity of articles on a given subject that 
may be divided into a nucleus of periodicals, more particularly 
devoted to the subject and several groups or zones, containing the 
same number of periodicals in the nucleus and succeeding zones." 
will be given as: 
1: n: n^ 
Where T is the number of periodicals in the nucleus and 'n' is a 
multiplier. By the help of Table 4.2 Ranking of Periodicals, 539 
periodicals were divided into three zones according to their frequency of 
occurrence. In the first zone 4 periodicals carried 409 items, in the second 
zone 44 journals carried 1274 items and the third zone consist of 481 
journals carrying 953 items. 
The first zone is nucleus zone as it contains 4 periodicals, followed 
by 44 journals in the second zone and 481 periodicals in the third zone. 
Number of permutations and combinations were tried to set data 
according to Bradford's law and it was found as such: 
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1: n: n 
4:44:481 
Here44 = 4 x l l = 44 
481 =4 X 11 X 11 = 484 (approx) 
Therefore, now the series is : 
4 : 4 x 1 1 : 4 x 11 X 11 
On substituting, 11 = n, we get 
4 :4n : 4n 
i.e 1 : n : n 
(Where 1 is the number of periodicals in the nucleus and n is the multiplier) 
Hence Bradford's law is proved scientifically. 
TABLE 5.1 
BRADFORD'S TABLE 
S.No. 
1 
2 
3 
4 
TOTAL 
5 
6 
7 
8 
9 
10 
11 
12 
No. of 
Journals 
4 
2 
No. of Cumulative 
Journals 
1 
2 
3 
4 
TOTAL 
5 
6 
7 
9 
10 
11 
12 
13 
No. of Items 
131 
104 
104 
70 
409 
64 
54 
45 
86 
35 
34 
31 
28 
Cumulative No. of 
Items 
131 
235 
339 
409 
473 
527 
572 
658 
693 
727 
758 
786 
97 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
TOTAL 
25 
26 
27 
28 
29 
30 
31 
32 
TOTAL 
2 
2 
1 
1 
3 
1 
1 
6 
1 
9 
5 
3 
44 
7 
12 
10 
20 
19 
32 
80 
310 
481 
15 
17 
18 
19 
22 
23 
24 
30 
31 
41 
46 
49 
TOTAL 
56 
68 
78.00 
98 
117 
149 
229 
539 
TOTAL 
^pUcatfan 0f Pihltamtiric ^atas 
52 
48 
22 
20 
51 
15 
14 
78 
12 
99 
50 
27 
1274 
56 
95 
60 
100 
76 
96 
160 
310 
953 
838 
886 
908 
928 
979 
994 
1008 
1086 
1098 
1197 
1247 
1274 
1330 
1425 
1474 
1574 
1650 
1746 
1906 
2227 
The number of journals in the nucleus can be obtained by plotting 
f(r) and log (n) semi logarithmic graph paper ( a bibliograph), where f(r) 
is cumulative frequency and log 'n' is log of rank of journals as shown in 
graph. This graph is drawn with the help of data analyzed and coupled in 
Table 5.1. 
The log value of 4 journals in the first zone is 0.7525, the log value 
of 44 journals in the second zone is 3.4466 and the log value of 481 
journals in the third zone is 5.9369. 
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DIAGRAM 5.1 
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Taking log n on X-axis and number of items in each zone on Y 
axis, a graph was plotted as shown. The bibliograph, thus obtained, is 
found to be, by and large, similar to Bradford's Bibliograph. As the graph 
begins as a rising curve API and continues as a straight line. The rising 
part of the graph represents the nucleus of high productive journals. The 
point PI, P2 and P3 on bibliograph are the boundaries of three equi-
productive zones is more or less the same number of articles as the 
nucleus (represented by AXi = Y1X2 = Y2X3). Thus the Bradford's law is 
proved. 
It may be interesting to note however that the number of journal 
titles given in my study is incidentally but approximately resembles that 
of, given by S.C. Bradford as shown below : 
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TABLE 5.2 
Zone 
1 
2 
3 
No. of Journals 
4 
44 
484 
No. of Items 
409 
1274 
953 
5.2 ZIPF'S LAW OF WORD OCCURRENCE 
This law states that, "in a long textual matter if words are arranged 
in their decreasing order of frequency, then the rank of any given word of 
the text will be inversely proportional to the frequency of occurrence of 
the word" i.e. 
Rocl/f 
( where 'r' is rank and ' f is frequency) 
rf = c (where, c is constant) 
Taking log on both the sides, 
Log (f) + log (r) = log c 
Or log (f) + log (r) = c 
( where, c is constant) 
To apply this law, the words (terms) were collected from the title 
of the articles and ranked according to their frequency of occurrence in 
decreasing order. 
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On the application of this law, it is found that log of frequency of 
occurrence of words when added to log of their rank, results are almost 
same for each word. The log of frequency of seven most important words 
appeared in the titles 'Knee Replacement" are given below: 
5.3.1 Word : Replacement 
Frequency : 386 
Rank: 1 
Log of frequency + log of rank 
Log 386 + logl 
= 2.586 + 0 
= 2.586 word 
5.3.2 Word : Knee Replacement 
Frequency : 350 
Rank: 2 
Log of frequency + log of rank 
Log 350 + log2 
= 2.544 + 0.301 
= 2.845 word 
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5.3.3 Word : Arthroplasty 
Frequency : 322 
Rank : 3 
Log of frequency + log of rank 
Log 507 + log3 
= 2.507 + 0.477 
= 2.984 word 
5.3.4 Word: Knee 
Frequency : 247 
Rank: 4 
Log of frequency + log of rank 
Log 392 + log4 
= 2.392 + 0.602 
= 2.994 word 
5.3.5 Word: Surgery 
Frequency :211 
Rank : 5 
Log of frequency + log of rank 
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Log 324 + log3 
= 2.324 + 0.698 
= 3.022 word 
From the above analysis, it is apparent that almost (approx) there is 
constant value of all the five ranked words. Hence it can be said that 
Zipf s law for the study under investigation. 
TABLE 5.3 
RANKING OF WORD OCCURRENCE 
S.No. 
1 
2 
3 
4 
5 
Rank 
1 
2 
3 
4 
5 
Words 
Replacement 
Knee Replacement 
Arthroplasty 
Knee 
Surgery 
Freq 
386 
350 
322 
247 
211 
Log (c) 
2.586 
2.845 
2.984 
2.994 
3.022 
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CHAPTER-6 
FINDINGS AND CONCLLSION 
Bibliometric analysis is an important tool for the understanding of 
science, scientists, scientific contributions and publications. Bibliometric 
methods based on statistical analysis can be used for eliminating low 
quality publication. The analysis can be done by observation, 
measurement and grouping. These are also applied for the management of 
science, analyzing the utility of journals and fields and measuring the 
performance of scientists. 
This study is conducted on the data collected from Science 
Citation Index Expanded during 2011-2012 on the subject "Knee 
Replacement". 
The main objective of the present study is to know the leading 
countries, contributors, form of the documents, language and core 
journals, etc on the subject of Knee Replacement. 
The whole study was conducted by using bibliometric tools and 
techniques. After the collection of data from Science Citation Index 
Expanded, it was analyzed and results were shown in the form of tables 
and graphs. Lastly, validity of the Bibliometric laws were tested on the 
data. 
The following are the major findings of the study : 
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1. From the study, it is found tiiat the journal titled 'Journal of Bone 
And Joint Surgery British Volume' published from U.S.A is 
most productive, reporting 131 items i.e 5.88% of the total 
literature. This is followed by 'Journal of Arthroplasty' 
published from U.S.A with 104 items i.e. 4.67% of the total share 
and 'Clinical Orthopaedics And Related Research' published 
from U.S.A with 104 items i.e 4.61% of the total literature. 
2. From the subject analysis, it is found that 1112 (49.93%o) records 
belong to the subject "Orthopedics". It is followed by the subject 
"Surgery" and 'Rheumatology" with 430 items (19.31%), and 
with 220 items (9.88%) items respectively. 
3. The literature on 'Knee Replacement' was found to be published 
from 72 countries. U.S.A is the leading country with 650 items i.e. 
(29.19%)) of the total literature. This is followed by Germany and 
England with 228 (10.24%o), and 210 (9.43%) items respectively. 
4. The year wise distribution concludes that the highest amount of 
documents were produced in the year 2012 with 1220 items 
(54.78%)) on the subject "Knee Replacemenf. The other 
productive year 2011 accounted for 1007 items (45.22%). 
5. From Language wise analysis, it is found that English is the 
language which is used very frequently by the contributors, as 
about 2130 (95.64%)) documents on the subject "Knee 
Replacement" were published in English. It is followed by German 
and Czech in which 60 (2.69%) and 9 (0.40%) items were 
published respectively. 
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6. Form wise distribution shows that the articles are the most popular 
form of documents which are used by scientists on the subject 
"Knee Replacement". It was observed that out 2227 items, there 
were 1830 items constituting 82.17% published in the form of 
articles. This is followed by other forms like review with 145 items 
(6.51%) and meeting abstracts with 109 items (4.89%) occupying 
second and third positions respectively. 
7. Author wise analysis has been done to know the contributors who 
produced most of the documents. It was observed that 20 items 
were produced by Katz J.N thus occupying first position. 
The first four ranked authors are : 
1. Katz, J.N 20 
2. Losina, E 18 
3. Parvizi, J 18 
4. Wylde,V 17 
8. While applying the bibliometric laws on the collected data, it is 
found that Bradford's and Zipf s Laws is still valid. 
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